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rxa a J ^-^LXTTiLfzr i ymit. -^vu^ yyX 

[lf*iM2l I gGXii I gMO^ 
i*:H - 1 m A b XfiH - 2 m A b XibUW.^ 1 Xli 2 

CI«*JH 6 3 imm 1 TIjM 3 !cf ssgo* y ^u-^jv 



^im. StfT. -MS. i^C^. 5Jg'JKbiJ. y^i- 

ig©* y ^ n - :h Jvm^<DWm-(ko 30 
[|**ii9] l*jJ?rSl7!7M3iclBtgo*y ^'n-^;!/ 

ii^niofglHlfi^fAT i /^^ij ifzfiL. ^[Xa 

^^A^xti. 5 +: y Kof^tmo 40 

10] * y ^ o ;Pin:{^*?7jc^ffi|^!c 

[iMJi 1 1 ] 1 v&z ici3e®*y ^ a-i- 

Wir i yggE^iJ (/c/i'L, fx a aj ^^LT/t; 
L/cT^yKii. ^yn^ -^vXii ^u:t-i^^^t:>i- 
7iny-7©^;&^-rS:J^y'^7'^ K^I^Hi-rS 50 



2 3 1 5 9 8 

2 

[ifljj^ig 12 3 ^ y -^^ n - :f- JvtmtmmmM.. m 

[0 0 0 13 

[^l^ofiJffl5}if3 ccD^^!if?^I^j:^y 
IH-r-oo ) o^^^^-r5.t:y-<7> Kic#^6^:^d:^ 

[0 0 0 23 

[tj^©eilj3 I F N - 7 K'^ ^ ^l-Xfpffl. 

^4-5 I F N - r ?>^^ I F N 

-7 t. :^35}SSI«^^'iSgXL/ci FN-r K 

1- o D N A ^:AM!^^A L ^m^wt^m^-t 

-Sim^Mi FN-rJ-;^O^n. ±I^E^3^3^^cfcl^ 

[0 0 0 33 C©9^> FN-r !±. il^> 

S^bLfc^J^B^IffliS^ I F N - r I^^J*^t)"igS 

n^o C 0:5^^T-iis I F N - 7 ^^J®Slg*^' I F N 
-7'^^^^f^^LM*. * "it-ii. Siao^4 
^!c^A©t^^Si^-ti:S^5tlTfci9> ill:, -^^i] 

^ys-i;vAs u^xsi^^'^>'v ry y ;^-\'-r3''.-i;"'i7 u 

t^mm^fi^. Lt^Lfifi^i. ctii^^ii. i>-m^> 
W]Lm<. mmM^<^mtfi i f n - 7 t^j^effsa 

I F N - 7 ©^^^-f -2. CDt^dbxmtC^ o /Co 

[0 0 0 4] ^^^-i*?. m^(^BMf3^m^i'^^ 

fCl FN-7©M^^^-r^t®A^-r-SCi:=&m 

!ttM:5:S^I^T>i©^=&^L. ^©t4H-ttt«c 
(U 

s D s y T^? y ^ur i Kyvu-^gv^r^iiy/i/z^ 
ig-S-eiij^-r-si. 5^ai 9, 0 0 0 ±5, 000^- 
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3 

(2) ^m^. 

^nv h7*-:^ ->y^'-(ST#J^-r^<t. 4. 8±1. 
0 fC^m^^/TTTo 

(3) m^riym^^l 

(4) 

^JMS^Biai^te>-^T I F N - 7 

[0 0 0 5] »f*^-?.afkW4S*w-ri>geKii*/i" lo 

C©DNAii4 7 li^S#^'i:^<j:f9. E^lM 

CO 0 0 6] cn-i^i-So^. h hiflBflS^?!^^ 
^^^-r -5 ^ i fCglJOfSg^^ n - K-r ^ D N A 

?fin/co coi^c^HiinKy-^y^ K-r*.i9> dn 

©DNA^^^^jc^Au ^^^fztc^. mm^ 
wii^^mmAi^j^^^^Q - 1 8 4 1 6-^^B#s. 

0£!tf§l¥6-3 04 2 0 3-^^B#ICgS7KS:nTl^'So 
[0 0 0 7] ±iE©ifc i9 . ^I^--^ y -^7"^ Kii^JSS 
S^i^if-^T I FN - r 

LTfct?. rRffl I FN-r^^Js ^"ii-ii. Vi^^jv 

amo^^tii ^- / ^ D - j\^Wfx-^ ^ts-+' y 

CO 0 0 8] 

mm umt. mt^z y -^y^^ Kicj^^^^A* y ^ n 40 

[0 0 0 9] CCD^^OglJ®BWfi. »T*^-S^-/^n- 

[0 0 10] ccD^^o* lif-SiJogfi^ii. RfA^-S^y 
[0 0 11] ccD^^oj ^.tcgijogfi^ii, Rt*^;s^/ 

[0 0 12] ccD^g®^'i{cSiJ©g&^ii. 50 
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[0 0 13] 

[^^(^-r-S/ca6o#l5a co^^ii. BlfE^-o 

@E^iMicfc!t-sae^iji=-^i (c^-rr 5 /^^ij 

Xii^nfctg[H]S^^j:T 5 y^E^ij (/c/cL. [Xa 
a J LT/t; L/ct 5 y Kf±. ^ y n ^ -> vXii H 

^T I F N - r -i) y KiC!^^ 

[0 0 14] dco^^ii. Hti5l^®^^s Sfr*^^* 

[0 0 15] CK^^ii. |tjiamH©p®^. »t:6^^* 
y ^ n - ^ ;l/fn-{^^^4^ S ^ W 7' y K- v ^iii^^j. 

[0 0 16] CCD^^ii, Htj|B^®^«-> »T*^?.* 

i!i^i-5^4^-t±T*y ^ o-i-;^^^^:^*:^c# y -«7> k 

[0 0 17] CCD^^Jis Htls2^oSIS^> 
[0 0 18] 

y ^^ij^w-r 2. +° y '^^T'^ K fc#^ jcSiS-r o 

[0 0 19] ccD^^o^N'i'T'y K--v!i, 

[0 0 2 0] :i©^^icj:?,iJ^Sfcj;-5i§i;:fi. 

[0 0 2 1] Cl«^^(cJ:a;fflS!t5<*!-iSi§f-ii. 

[0 0 2 2] c:(2)^^!c=ks^ai:^^(-J;5<i:§fc(i. 

CO 0 2 3] OTs ^5fe^l^i-ao§CC^^^l5^BM-# 
-Sic, <I©^sg^?l^•9^•y SE^iM 
icfeij-^S^iJ#-^i {wttTt 5 y^^iRii^njc^glql 
Wir I y^g^iJ^W-#-^-+° y -^^^^ v\mWlfi^/ 

3^. ^xiiPpl^^/sOo S2?iJ^!cfc(t^@^iJ#^l iCTp; 
-rr 5 y^g^iJi^glsIW^AT i y^g^ijiti. 
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fc- It o T J y ^® 1 {@Xfi 2 MRJi^teOT 5 / ^Tg 

Ro;;/Xii C7l?iSi-T i y X!± 2 fSJiLhj-^n L/C 

Xfi 2 {SRi:^ L/C 5o 
[0 0 2 4] C(D^R0:i=e/ -^r v-i-JXy^KW^t^ Sff*^^ 

[0 0 2 5] tm~tfiK)%^^^')^^^ KJi> t^i^l^e 
-3 0 4 2 0 3-^^e5#ic§^L/cJ;o!c. {51J^!i\ gE 

tiHlM/AT i y ^2?iJ^ 3- D N A^^A L/cff^ 

(i. ilffiT. ^^*iS!K(i§f55Jm!L/cW^-<^*n 

it/iti^^^v vh^tf^icfi, dn-i^^f^^ 

[0 0 2 6] ^®fpfi«ffl©;5^ffi-=tn{i'cfc < . 

i L. 1 7!;S2 iiPB^cDralJl^B'- 2 J^S5 0 

[0 0 2 7] ogic. Rt< L-r#'in/cin:{*:^fflSSi: 

n]^ini:Pi?l»*o$Hfla!-(i. il^. P 3 - N S 1 - A 
g4-l«(ATCC T I B 1 8) . P 3 -X6 3 
-Ag8»(ATCC T I B9) ^^^>'SP2/0- 
Agl4M(ATCC CRL 1 5 8 1) /ii:'®-7^ 



PM I 16 4 OlgiffiStZ-f X3 75!?^^'VP-<n:^it6*in 

[0 0 2 8] gM©^W7*y K-^^&iitRi-^lcii, t 
10 -r. ±f3oi O !C LT^4/cMSii^^^H A 

i'cDjSRm^iffiJ^L. ^!^3 0 717M4 0°CT^t^3 BTlj^ 
3 iiPs^l^LT^^'f 7' y K-vJ.:^®|HflS^5Egc^-t± 
ao o^'ic. ^-^:/y K--7^'g^^{cJ:f9^L. 

-I" s -7 v/Tt-T Ay r -y -b-f S.a^'^f'f :t T 'y-fe^ ''Ai:©^^ 

. 19 9 1^ mMtt-^-f i y-r ^ 7 ^ -^^^f. ^ 

20 1 0 5 7iMi 5 2HJ-fi^®/-*o:^/**^a^s¥i5^^ 

[0 0 2 9] CC!>^^®*y ^—^J^tni^-it^ Sfr^^-o 
7' y K- c i ic j; i^tf^s c 

30 oiailiIi;?^i-^LT^{*mr-^*tsi:gJc!i. 

-So ^©^Wyy K--7H- lS:0:'H-2 !i*y ^' a 

< {ijfli?^/5-t,^-y ^nr-T^^pti^^^jggx-r^tc;*. Ki* 

iJ^ijaS. 'yVl'j^^ h ^'5 

:f-^l'5T:f*!i. ^-O^. imS-^L. ^^^i-lSLTj^-t* 
[0 0 3 0] CCD^^O^y i7 a — -fAy 

r y'^'-i^^-^D-v h^-5 7-r-icj;;E,^iS:i-;y-<7° 
50 iO^l^t-^i^^-ST^y a-:^;l.tn:^*:ic^lS:K y 
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W^j:<!:'ic^7At*c!c^L. ctiic, 

^ D - ji^immm<D7i(.^^ * >'zii^^^;t i f^: ck 

®pH. il^. pH27^S3T\ — IgM©^5X 

CDpHsiS^. pHl 0 7!jM1 l-t'flJ^-rgai^-li^o 
[0 0 3 1] CCD^^cD;^S£5a{cJ:^<i:§!cfi> 

^T I F N - r ©^^^^ hXm^^"^^ ® 
T\ mitifdmm^^V-<y^ K{i^H3S^/*J-=k«3 I F 
N-7^9l}itr-S[^®i^JiLT, $^>!C!i. IFN 

i^aAfjlifO't'^vUXt^j^m. "fifll^. »t*tm 

[0 0 3 2] Cc7>^^©*/^D-:h^l.J^;i^ii, ^1^4? 
^ Ay r ■y-fe'T ^j: Hom^-^ Ay r y -^^^m^ir^ t 

{c^t4X(i^s^tFf-r-s c tin? § i>o -s^wt-fc 

AiT^-So t^^^" Ayr y-te-f f±. ^^--f :tT y-fe-f iit 



^ A^-Ayr y -tr-f J , 1 9 8 9 ^ ^{b^MA^ 
^fs ^1 9 6 7^M3 4 8H''i:i:"!c{i^O/:i?:)©:;^/4*>a 

[0 0 3 3] OT> mmumrs^ccD^M'^mm-t^ 

10 *icni^^|©.^!cpS^^;n'S.-<g-t!^j:l^Ci!iS■5 
[0 0 3 4] 

I'^M^ii •'wyy F-TH-i©i)aia 

[0 0 3 5] 

[^^"11-1 mia^i*KGFHH2©f^] 0. 
5 m 1 ^§,^JEWfC2 5 mMl^b-^^'^ A^8 // 1 . 
1 0 X P C R^9i?g^ 10//K25mM dNTP5 
•y;'X^l;/K2. 5#{iL//i 1 T>7°y^ y ^DN 
A# y 7--fe:'^ In I. - 304203^^ 

20 lEB#fC|^ $ n/cm !- L fcTii- -3 T 7 r - D N A n 
- yA^^>l^L^S^'M{cfc!tsee^iJ§-^2 iC^KligS 
S5?iJ^WL> BE^iJS-^ 1 fc^KTT 5 y^i^ij©# y -^7° 

K^3- K-r^DNA^^ti^iatx.DNA^l n 
SS?lM©S^IJ#-^l !-fc(t^N7^^C>"C^Sftifi©T 
5 y^E^iJf-Sog^l:^^^L/::5 '-ATAGAAT 
TCAAATGTACTTTGGCAAGCTTGAA 
TC-3 '-ATAAAGCTTCTAGTC 
TTCGTTTTGAAC-3 ' ll'^io^iX^i^S^^] 
©-b ■^-S.O'r >^-fe -f -^-Oii* 

30 ^flDX.. M^^S/K-e 1 0 0 1 i: L/io mt-i '9 . 
C©S^^9 4°C-ei^B^. 4 3°C-ei:5^a^> 7 2°C 

T i:^B^> c:©)iii^-n-'f v^-^-^- h-raiJ-^ ^^^^^3 

\Eim&Lfz^. * <i 9 4 °CT- 1 6 0 "Cr 1 ^ 

m> 7 2°C-ei^^B^. Cl©)lli?T-'f >4-^-<- M-^^ 
^ ^71.^4 0[E^SLTPCRSlK*-i±/Co 
[0 0 3 6] C©PCR^i:X h^^v;=-v^7°^X 
5 K-^i?^— rp CR-S c r i p t SK (+) J 

40 ^vx'-vSiy;^^ rXL-1 Blue MRF'K 
a nj (C^ALrmi^L/Co ff^:^5^<*^:5 0 g 
/ml T>b-->y (pH7. 

2) fiij^Ls 3 7°c-ei smrssmm^Lfzm. 

-SDS-S^iifflLT|t§^X.DNA^^L/Co C©fl 

' 5^SRC>' 3 ' E c o R I tOifTg15{iS^ 

O'H i n d I I I mrn^'S:^ ttz^ ^©BE^iJ#-^2 iC 

50 imittzr i y^^iJ{cfcitSN7^^a'"C5^S©^n 
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ih<^fz^(D^ ^ ^ y n K yS-O^'-t" 'J -^y"-?- K^fi3<^± 

CD7ti6CDTAG3 Ky^W-r'5)DN A^^^-el-^/Co 
[0 0 3 7] '^^fcL/c;6S-.TSi9©^fl^;<-D 
N A*$tJPgg¥5^E CO R I S:0:"H i n d I I I -etO 
»T^. S^gi^DNA7-<y--V3 y+-'y h TDNA^ 
y- •> a V • 4- v h • 3 y 2 J Lr. If 

^>n7tEco R I -Hind III DNA^t^^" 

vv-rSi^'^X 5 K-^^^- rpKK2 2 3 -3J 1 0 10 
n g * 1 6 'CT 3 0 ^JPb^SIO $ ifTi^ LTMJraJt^^j: 
la^^xDNA irpKGFHH2J tr?4/Co nyex^h 
C©|a^x.DNA p KG F HH 2 -I?;*^ 
1 0 9 0^ (AT C C 3 7 1 9 7) ^WM^^ 
L. 'i^mttW^'SMk'i^ rKGFHH2J ^5 

1 ry t°->y y^^t)^L-7*nx^it^ (pH7. 2) ic 
L . 3 7 °C -C 1 8 B^rsl^iiS L- '^W&l^'is^ 
L Tff.JH*5i^i*^iS55? L . ^ 0-^!Cil^© S D S 

-T^U* Vi4^^LT,iaSIX.DNA pKGFHH2 
^m^LfZo i^T-'^+->?4!-J:i9^llTL/ci:C5. Ell 20 
iC/TTtck^!-. IM^DNApKG FHH2 JCfct-^T 
ii. g^iMf-fc-tt-5@^'J#-^2!C/TrriM2FiJ^^t.^K 
GFHH2 c DNAA^'T a c ^CDT»ft!i:^i^ 

[0 0 3 8] 

[^^11-2 JF.J:^^^KGFHH2(Ccta*;y-< 
g/m 1 ^^t-L xJ^lte ( p H 7 . 2 ) ^z^^ 

3 7°c(c?^[m. njfe^ii - 1 -x^m^Ltzwmm 

(4:KGFHH2=£^L. Jl^T. [slba^-ei 8B#Pb^ 30 
SJ^L/Co 2 0 iS-^i'-^ r-;' y^fCf^P^AlsI- 
^ttil* 1 8 1 i iHHitcjgSL. 3 7°Ci-?^[ms ± 

^ca^Si^* 1 % (v,/v) llb-Sg-e 

ISKLs 15 0 mMWt:^ h -^^ A, 16 mM:^^K^ 

(pH7. 3) \z:wm^^. m^mmk. ':&L'6m 

CO 0 3 9] ccDiiSfc^J<?^TTi^i^Ty*-':7A^4 

0% (w/v) ^Tjnx., i^!c-/t^L. S8#ffML. 40 
m^\j^^mk. ±rf L/Co CO_hif ^^i6 1 . 5 M 
S^T y t^^7 A^^tj> 1 5 0 mUmm^}^ (p H 
6. 6) (c/§^L. ?§fg^i6l. SMS^ry*--:? 
A^^ti-l OmM^ji^lilfS (pH6. 6) 

1. SM^^-iOMicTPli-r^S^r y^--';7A(Z) 

zi^S2T> 1 QmUi^mmm <pH6. 6) 

[0 0 4 0] o^fc. S^^ry*-'i7Az^i. om^I- so 
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»^^(pH6. 5) iC>C=tLT4°C-Cl SBtfsWfL. 
^i6l OmM^i^^iST® (pH6. 5) icJ;^)^{l:L 
Tib■^-^/rSV-M fDE AE 5 PWJ (Dt! v MZ.-^^ 
*7A^^^^l5]^iMT?25t?^s OM;i^^.O. 
2 M\Z±m-'f^Mbr h y -t^ AcDi^^SET. 1 0 mM 
^^mi^ (pH6. 5) ^il?SU :^{b:^ ^ 'J -^Aii 
^ 0 . 0 5 Mf^ia-e/gm LfcB^^gggX L:^o 

[0 0 4 1]^®^. ^(Dm^^mmi^. "f^^mc^ 
i^mm. QTf. rpBsj t^oo ) f-cti^^w^tL 

*7A{c:^^U ttP^<£PBS^&ii?gLT7§t±iL/c^ 
M 1 8 , 5 0 0 y^H^ yW&omT^^mSLLfz i .1 6. 

!fS5^gaK=^^j^ 5 . 2 m g ^tjyY^m^i^nfz. ^ 

snili^ U T©iD^ii^ 1 0 o fzo 

[0 0 4 2] - 3 0 4 2 0 3 ^B^B*iaSt£L 

fz-^m^\^x^^Lfztz.^^ *isa^eK!i<^©<t 9 

D s y 'J ;i'T i Ky.'U'^ia^tfr^^ 53- 

^S1 8, 5 0 0±3, 0 0 0 yVl/h ytofg^-^S^ag 

!CI F N - r ^tl* -Si./- 5 ^ ^' >■ K^TKt— ^S'^ ^7 D 
-7 h7*-;^ -yyi7*-^-o<t. 4. 9±1. Q\Z.^n^?S: 

^LfZo tfz. ^o^Nm^it. @^iM®S^'J#-ti 
-rr 5 /^@E^iJic*iij-5.N^Siii^-f-:t-yA^&Lyi 

[0 0 4 3] 

[|l»Jl-3 ^N-f F-vH- 1 1 Oil 

B A L B/" c -v -5 X ©SS^tcHSS^I 1 - 2 ©;5^S!c 
ct Dff /dfflsa^i-; y -<y°-f b'^^y n^yhrv'^^^'y 

h i fe!c2 0 // g '^^©fiJ^T-ai^l^L/Co ^©^. 
2 ilPs^fc g !C[5l-S^ 2 [nMa t . Sm©^*^ ^' 1 M 

[0 0 4 4] C©8^fflSa<!:-7'i7X'tfilS5|^©S P2/ 
0 -Ag 1 4$fflBa (ATCC CRL1581)^37 
°Cf-?-SLTfclVcllllrf^W©RPM I 1 6 4 Oigitll 

(pH7. 2) (C-en^'tllEBSS^S X 1 O'M/m 1 
S.CX1 X 1 0*M/ m 1 {C/S-SJ; ^fC-^jl^-l±. jS'C^ 
ttj^^Jg^JJL;^ C©^mi-¥i^b>Tfil, 5 
0 0 /--w H y©5 0% (w/v) .i-:y xf^uy^-'y 3— 

^l^^^ti^lfilyfM^W®RPM 1 1 6 4 0 J^ltil (p H 7 . 
2 ) 1 m 1 ^ 1 ^B^i^lfxm^m^. 3 7 °CT- 1 



■'5 Om 1 izfi^tXMWM 



^W©RPM I 1 6 4 O^tffi (pH7. 2) ^m^nn 
X.. i^Cv^#> Wm^mLLfZa C©Cfc^*HAT 
igit!2tc-^j^^1±> 9 6 'i'i^l'-^'f ^c^V- h!C2 0 0 
1 Z-!; i ;i'-r*-:>5ja L. 3 7 "CT' 1 MfS^ y 4- ^ 

[0 0 4 5] s^MCiil,-f?>i^±^^^i.C^m^ritz 
!^i*fco § . 1 - 2 ©^^(c J; D ?#f:i|Siy:J-° y 



( 7 ) 
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sj?(Z)^r/ ^ D-T^^uCtft^^^Uf-S^ w :7' i; k-vo 

i7n-vH-l ^f#/Co 
[0 0 4 6] 

C^^l2 */^'n-:^;l.tii:{^H-lmAb©il^i: 

i :x7'n y x-f y ^'ji^^'} 
[0 0 4 7] 10 

Ml HfE^ll - 3 0>^^lc=ti9tf/c^W 7'y K--7H- 

1 ^ffliS^S^ 1X10' M/m I fcfii, J; ^ ic 5 %' 
(v/v) ':7->I]llrt^SSL/cRPM I 1 6 4 0iiitil 
(pH7. 2) :^^^i^il£AL^i:*it.. 

5 'i^ C Oi V4- ^ -^-^ 4^. 3 7 "Ce^ L/Co BfS! 

®*BiS^i-ii L/cB#;^T\ y y K--7H - 1 

i67°y Xjj'y^o. 5m i/'EaaEl*K±l4LTtei.Vc8 
iSi^OBALB, c V';;7.©^^!C1 X 1 O'-ia-'E 

mamu m^o:m-^ i iiFei^ lt^co 20 

[0 0 4 8] ■v'5x*it,Sl7K^^L. PBs-eafS^ 
IRL^^s i^ry^r-'^A^S 0%Ma!cfA;SJ;c)i- 
Sax.. 4°C-C2 4BtfBWL. i^C^5M^. -fct^^Sg 
KLTto COtm^2 0 mM^Z^K?^* y ArjQ'g® 

(pH6. 7) IZ^LX 4.'C-C-S^mrLfz'^. 

wmic±Mir^mt=jm:^ y A7j<?§?s c p h e . 

H - 1 m A b ^^t.vjQ^fg^^ff'itL/co JRSii. -7 X 30 

LT'ciC^s CCO^-/^ n-:?--/i4a{*H- 1 mAb!i I 
gG, OiJ'^xiOaLTl^^to 
[0 0 4 9] 

l^m2-2 ^ y-/vi y^>f y^r^mi v'^ 
p*- h U--f h-JU 1 0 Omg. 10% (w/v) SDS7K 
?g®0. 5m I 5j>'^'*y-feD-yn m 1 *^^j^j:'S/g;Sic 
HSg^l 1 - 2 CD:5ffif-ct y 1 

gnaA.. 3 7°CTlNFfB^^> + ^-<-hL/i'#. SDS 
- ur-^^)Jiri Lfzo W^^^^-i- '0 ^' 40 

^ W y y K- V H - 1 comiiyf !- 1 ^B^-® L/C^, 
0. 0 5%(v v) -y-f — V2 0 ^^t;5 OmM h y 
X ( P H 7 . 5 ) -e^/^ LTigifJOtti*^ 

-- ^"irt^L/cC7tf4^-fij^cDl^-v'7X I gJn:{*^^t.^P 
BS:cl^B^®LTSJESl±. 0. 0 5% (v/v) 
- >- 2 0 ^^t.'5 0 mM h y X (P H 

7. 5) -e^^. 0. 0 0 5% (v/v) ii^t^K?^ 
iO. "imz/ml'yyi ^ ^'y'y'y'y^'^tj'ciQiwM. 50 



ifM^S - 2 3 1 5 9 8 
12 

H '}X-'S^mm. (pH7. 5) iC-^/iLT^^-a: 

/Co 

[0 0 5 0] fHjBtir. mf.+t y -<V'^ KiCftxTilSMx. 
Mth-fy^-n^^:/! 2^mv^'5l^^iS!^^ ±l2i 

^7 -vflffifr^i'^'i y (6 7, 0 0 0 ^'Vi/ h y) , i^if.r 
jvy' $y(45, 000 hy) ^ ti -v^Tv 
h K7— (3 0, 0 0 0 h y) . h y 7°-> v V 
t frJ'— ( 2 0 , 1 0 0 y >\' V y) S-C/a - 7 ^ b T)V 
y'iV il A, 4 0 0 ;$'"Vl/ h y) ^ffi^.^/Co ^li:^l]2 

[0 0 5 1] |ll2©M^«-M'itLaJ;9lC> *y ^a- 
:>-^^la{*H- ImAbid:. - 2 J; t^ff 

y K ( u- y 1 ) (co^^^^tcSiC 
th'i'y:?-n-f4^yi2 (u— y2) {C{i:fe<S; 

[0 0 5 2] 

[^5fePl3 ^W7'y K--x'H-2S.0;*/i?D-:^yl. 
$T:{*H-2mAbCDi^ 
[0 0 5 3] 

[^Ife^j3-1 'W7-y K--vH-2CDfma «5tJ 
2-l{cfe•^-^T. S P/0- 1 4 AgWicf^T-v>7 
X#iiaiS*OP3-X6 3-Ag8» (ATCC 
T I B9) ^ffll^/di^^k [1M!C^LT#— ^n-y 
-ft^n/c^^-^yy K-■7H-2^^#fCo 

[0 0 5 4] 

[^569^13-2 ^/ ^a—j-}\^tKi;^U.-2mAha^m 

m 3 - 1 7' y K- V H - 2 ^^Stei?)] 

2 - 1 i[5Mf-LT:^*L. ^rni'^mmLfztc^. 

BALB/c-7^7X 1 ES/^i^s ^5. 6mgO*/;? 
n-:^;l'$T:{$H-2mAb*iff itl/^o 'sTiSi^J: (35^t(f 
C®^/i?D-:?-;l/in;^H-2mAb!iI 
gM©^7XicMLTl^/ro t/c. ^^12-2 c^IhM 
fcLT'^'iX^yya.yx-f y^'':a'tfTL/ciC6. ^ 
1 - 2 CD^^Si-^ y KiCO^M^m 

[0 0 5 5] 

[||SI^|4 Ayr^'^'-T^')'— hi^'^^^'- 
[0 0 5 6] 

^ n— :f;^^a^^^H- 1 mAb=Sr8 Omg tDs 0. 5M 
i^k:?- h y ^^A^^tj^O. IMiS^ijfg (pH8. 

5 ) (c*f LT 4 "c-ir— L fzo iK^mi^ tlx 

yr)\'-^yr^ rCNB r-r&t^l:-b7ro-x4 BJ 
4 g^l mM^^J<}§?gtt3-c8^$-^. ^/ifs]-^ 

7K-/gfSs 0 . 5 MiSf H y A^^t.- 0 . 1 wm^ 



( 8 ) 



13 



fj?g (pH8. 5) ©lIli^T-^L/c^. _hI5©*/^ 
^IMx^y-^LT^ :/7j<?g?g (pH8. 0) 

^lif-. 0. SMiUit-rhv '^M.^^uo. I urn 

^^®(pH8. 5) RU^'O. 5MiS{k:^ H y 

^ti-O. IMltMlrfg (pH4. 0) ^C®)I[i^T-ffl 

<< ^T■^■r IXm^ 5 0^ L . ic P B S L 

T-l' A y T 7 -X - a -7 h ^'7 7 ^ 

/Co "^i^J- J; ^) ^^ff L/C t C 6. m 1 ^/c i9 . 10 

6mgO*/ n-:^^b5T;<$:H- 1 mA b;6i|#^LTl> 

[0 0 5 7] 

^ -ic J; 5 y Kcma mumn - 1 Trf#/c 

A/ry -( --r -f — a-7 h^J-'^y' ^—^Y-iiyl Dm 1 

s -eim^. mm\ i - 2 j; Df^/cStS^: y 

yf'K^O. Img/ml#?j'7i-;Hr'7rn — X 
iWMl^ 1 0 m 1 L/Co fii¥*.£ PBS L /c 20 

Wi. * 7 Aid M^t;:^ h y A^^t.^0. 1 Mr y -> 

^-i^^lfi-;^ (pH2. 5) ^;gL. IFN-r^ 
BSlc>[tfLT4°C-eH^3^L. i^fS^. IFN-r^ 
±©*ISa+°y^7> KTbN IPt^^/cDs 0 0%© 

[0 0 5 8] 

[3ISfei?'j5 xy-^W A-Y A/ r yfe'fiCj;?,:^:y-<7° 
^ KO^^tB] 'ffiSf- L/c*^'oT. ^Sg^J 1 - 2 30 

ct i3 ^4/:^^y 1"^' ^ -^^^'^^^ L/c^, 

UM^JgBXLs I eGm.i^^m^LfZo CCD I g Gtii* 
""^P B S ic2 0 // g/m 1 (C/j:?)J:-5 (::?^Ls 9 6 0 
i7Vv-f ^D7°u- Hici 0 0// 1 ^Ji^-f-::>^}^L 

L/cm. I gG/§?^^^.s. i»4(w/v) t^'^mnr 

I y^'^tjp B s ^2 0 0 1 ■- ^ '^^-f^lm^. 

4°CT— Ofe|?fiL/Co 

[0 0 5 9] v-f i7a7V- h^i^iiPBS^I^g. 0. 
0 5 % (v.- V ) -y -I- - 2 0 ^^tj^P B S T"^^. 40 

wmi 1 - 2 ©mi- J; Df#/if^--t; y -^T'^ K^o . 

5% (w/v) '5->lfilyfT>'l^7'$ >^^t."P BSiCj;i3 
itiiS^i-'^LT 1 0 0 1 /-^ ^v-t'ojnx.. 
^-STT^Btfe^SlE^-yr/ro 0. 0 5% (v/v) 

•y^->'2 o^^tj^PBST-^L. ^-^^ym^Lti 

^/ 0 n-:h;i.iai$H- ImAb^lOO/il/'^i^^ 
-fo?]nx.. i!^L/S;!?i''i^"T-C2B#fB^^$^. 0. 
0 5% (v, v) ■y^'-^2 O^^atj^P BST-^L/c 

iO^S^* 1 0 0 1 ^^I'-ro^/jDX.. $giaL/j:Ai' 50 



ifr^8-2 3 1 5 9 8 
14 

^.^TT-^ 'itC2 3#PB'HlS^:-t±/Co 0. 0 5% (v^'' 

V ) -y ^ - > 2 0 ^^ti PBS y -^7* 

K L /c®$ 7 -^t- tv X"- ;t 4- o 

-y s.^-VyyT X >'^&aMfCi&g:4 9 2 nmfCfcit'O 

mim.t LTiaiML/co ^m*«i i-^o 

[0 0 6 0] 
[^1] 



(pg/«i) 


(A492) « 


(%) 


1.000 


1,51 ±0.05 


3.3 


500 


0.33 ±0.05 


5.4 


250 


0.55 ±0.03 


5.5 


100 


0.25 ±0.02 


8.0 


50 


0.1S7±a.007 


6.1 


25 


0 .080± 0.007 




0 


0.024±0.007 





[ 0 0 6 1 ] ^ 1 J: ^ f-s 

m^^-i^^t^iat^ {PU<^ thf^s onmi, ooop 

[0 0 6 2] 

[^Sfe^le ^i^^t-f AyTv-tr'l'{cJ;-Snf-;y-<y> K 

iSic J: (9 7 v-":t ^ A y T y -te'f ffid-: y X 5^ u >- f - 
eR#*i±. 2% (w/v) ^ -y^^TJ^y' i y^^tjP 

B S ttJ. 4 'CX—S^m L TiatgKf^^f^/Co 

[0 0 6 3] mmi^ccDmmi^'^im-f'ot^. m. 
mmi-2 (Difm^x (9 nfd^n^> y '^:7°^ o . 5 

% (w/v) 7->'lfilyfT;l'y^ >'*^t,-PBS{CJ;i9ii 
l:2^(C?Rf?LT0. 2ml-roJn;t> 4''C-e4B#PBlf 
HL/co ISl^gtti^^O, 0 5% (v/v) ■y^-y2 0 
to. 5 % (w/ V ) ym^r.'vy' ? :^^^tj^ p b S 
T-^fe^f^L/c^. mm^lB - 2 ©:^(SfCj; i9f4/c^y ^ D 
-:'-^v£ii*H-2mAb^^S«-J:^3"' IIPSLT 
0. 2ml (1 X 1 0' cpm) -fojDx.. 4''CT— 
pat/Co igffJOt^Saii^^l^L. 0. 0 5% (v,-^ 
V ) -y -f - >- 2 0 i 0 . 5 % (w / V ) ^7 -yiM^TJuy' 

i y^^tJ PBS L/c^. /7V^*7v^fc=k(9 
f-x-comttfe^il'lSt/Co ^^*^2{OTrro 

[0 0 6 4] 

[«2] 



( 9 ) 



15 



16 







KR* 




(pe/« 


) 




( % ) 


1,000 


0 


6,90O± 200 


2.9 


500 


0 


4,I1)0± ZO 


0.5 


250 


0 


2,^3[)± 50 


2.1 


125 


0 


1 .590 ± 70 


4.4 


62 


5 


8S0± 10 


l.I 


0 




700± 20 





[0 0 6 7] CCD^Mit. »?< feS^AifPfflx^^S^ 

10 *>?)^^T-*'Si5x.'So 
[0 0 6 8] 
[S^'M] 
SE^'M^ : 1 
|^IJ©S^ : 157 
g^lJOM : T ^ 



[0 0 6 5] m2(D^^:b^i>mii^->-£^oic^ ^^mttiS" 
•^ic J; 5 i il^^fi < i fc^l 0 0 T^M 1 . 0 0 0 

p g/m 1 ©SiS-i-; y -<y°^ K^ffl)^< ^^aiT'§ 5o 

[0 0 6 6] 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn Asp 

15 10 15 

Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp Met Thr 

20 25 30 

Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe lie He Ser Met 
35 40 45 50 

Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He Ser Val Lys Cys 

55 60 65 

Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys He He Ser Phe Lys Glu 

70 75 80 85 

Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys Ser Asp He He Phe Phe 

90 95 100 

Gin Arg Ser Val Pro Gly His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 

105 110 115 

Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu 
120 125 130 135 

He Leu Lys Lys Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe Thr Val 

140 145 150 

Gin Asn Glu Asp 
155 



[0 0 6 9] iS^'JH^ : 2 
g^lJ©S$: : 471 
BE^IJ©M : fgK 

mm : rMM. 

SE^iJ©^ : cDNA to mRNA 



40 : t h 

*mo^ : m 

@^ij©#m 

ittM^^t3-riS^ : mat peptide 

#ffl4E:1..471 

'f^^'^L/c;^^:S 



TAG TTT GGC AAG CTT GAA TOT AAA TTA TCA GTC ATA AGA AAT HG AAT 
Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 
15 10 15 



48 



( 10 ) ^^1¥8- 2 3 1 5 9 8 

17 18 
GAC CAA GH CTC TTC ATT GAG CAA GGA AAT CGG COT CTA TTT GAA GAT 96 
Asp Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CGG ACC ATA TTT ATT 144 
Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

35 40 45 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GCT GTA ACT ATG 192 
He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

50 55 60 

TCT GTG AAG TGT GAG AAA ATT TCA AYT CTC TCC TGT GAG AAC AAA ATT 240 
Ser Val Lys Cys Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys He 
55 70 75 80 

ATT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 288 
He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

85 90 95 

AGT GAC ATC ATA TTC TU CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 336 
Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

ATG CAA TTT GAA TCT TCA TCA TAC GAA GGA TAC TU CTA GCT TGT GAA 384 
Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 120 125 

AAA GAG AGA GAC CTT TTT AAA CTC AH HG AAA AAA GAG GAT GAA TTG 432 
Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 

130 135 140 

GGG GAT AGA TCT ATA ATG TTC ACT GH CAA AAC GAA GAC 471 
Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 155 

[0 0 7 0] : 3 e^lj^fi* : 25 

ge^ijos^ : 11 ge^ijoDM :r i/m 

E^lJcDM :Tiym 30 h 4-: u v^- : mWt 

SE?»J 

Met Tyr Phe Gly Lys Lea Glu Ser Lys Leu Ser 

1 5 10 

[0 0 7 1] T^m^: 4 

He He Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin 
15 10 15 

Ser Asp Leu He Phe Phe Gin Lys 
20 25 
[0 0 7 2] mm^: 5 h:f:n>^- : mWi 

E^iJOg^: : 18 @2?TjcD^ : K 

Gin Pro Val Phe Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu Pro 

15 10 15 

Gin 

[0 0 7 3] : 6 50 S2?iJt^:R^ : 471 



( 11 ) ^^8 -2 3 1 5 9 8 

19 20 

h d-:u v>- : mm m\<Dm^ 

ae^iJcD^g : cDNA to mRNA ^^\^^t)ir$^ : mat peptide 

m^\(D^ #ffi{ie: 1,-471 

m\ 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 48 
Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn lie Asn 
15 10 15 

GAC CAA GTT CTC TTC GTT GAC AAA AGA CAG CCT GTG HC GAG GAT ATG 96 
Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

ACT GAT ATT GAT CAA AGT GCC AGT GAA CCC CAG ACC AGA CTG ATA ATA 144 
Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 

35 40 45 

TAC ATG TAC AAA GAC AGT GAA GTA AGA GGA CTG GCT GTG ACC CTC TCT 192 
Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 

50 55 60 

GTG AAG GAT AGT AAA AYG TCT ACC CTC TCC TGT AAG AAC AAG ATC ATI 240 
Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He He 
65 70 75 80 

TCC TTT GAG GAA ATG GAT CCA CCT GAA AAT ATT GAT GAT ATA CAA AGT 288 
Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 

85 90 95 

GAT CTC ATA TTC TH CAG AAA CGT GTT CCA GGA CAC AAC AAG ATG GAG 336 
Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 

100 105 110 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT GCT TGC CAA AAG GAA 384 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

115 120 125 

GAT GAT GCT HC AAA CTC AH CTG AAA AAA AAG GAT GAA AAT GGG GAT 432 
Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 135 140 

AAA TCT GTA ATG TTC ACT CTC ACT AAC HA CAT CAA AGT 471 
Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

l^OW^m^m ^ c D N A 

[Ell] ^m^DNA p KG FHU 2 com^^TKtm P t a c t a cy^a^-^ 

-e^>So 40 rrnBTlT2 'J ^i'V- ARN A^-<nr 

]2] CCD^a^iCct'S^y ^n-:h7l.tA;i^H-lmA y(D^^±$M. 



KGFHH2 cDNA U -?:7°f^ :3 - Kl" 



SphZ 




mam 

^mr. mr. » iSil^s ^^tim. yvu 

mEj^wmzi mm 
mmmm^i o o o e 

[0 0 0 6] cn^>^{cso§. h hmm^^M^ 

ODNA^;^«!::^AU ^S^^/ctC^. 

lH]L:it^i^m^f-i;S#l§i¥6 - 1 8 4 i 6 2-^^ffi# 

RLmiP¥6 - 3 0 4 2 0 3^^mm^^f3^^nx\^ 



imBm^zi mm 
imsm-^uzi 0 0 3 0 

[MIE|*IS] 

[0 0 3 0] C<2>^^©*y ^Ay 

<i:©-M^{-JS?i^-^T*y ^-i-Ji^imic^m^^ y 
^^Xi'{c^7A^^{c^IL. cntc. ff^HI^ 

i*:©i^/SXfi^nt, ©a55}fss;!a^^?s-r S i s 1^ 

y K©<^*S7K^i^ai{*:±©^/ ^ D 

v^-i-ji'm^mm(D7i<.m^ ^ yi^^^^?> c t fc j; d 
icm-r^'e/ ^ n-:f-;i.{a^*^mi^sit^i*mt4{ai]©p 

H. ii^. pH27!7M3T\ — I gM©i5'5XicJl 

H. iSffi:. pHl OJ^jSl lTflJ£«--^t±i$-1±^o 
[-^^ffiE4] 



( 13 ) 



imW8-2 3 1 5 9 8 



imsj^mm^^ 0037 

CO 0 3 73 ^CT\ 'ffirSi-L/;*i-oT^DO$mxD 
N A^rWai^E CO R I SO^'H i n d III -^5] 

^tlfzEco R I -Hind III DNASfrfr 

0. 1 ust^^mi^^mm-r^^r^^^fzyrJ^ 

-^-yrm-fy^i K'^^':^'- rpKK2 2 3-3J 1 0 

n 1 6'c-^3 Q^B^mo^^xm^Lxmi^^^i 

;|^X.DNA rpKGFHH2j ^?4/Co ^y^'r-y h 
■i-jvm^-i-'o^ COffi[^X.DNA pKGFHH2-e;*: 
^Yl 0 9 01* (ATCC3 7 1 9 7) ^W^^i^ 
L> mtltzm'S^i^ rKGFHH2J ^5 O// g/ 
ml TV t°->'; y^§ti^L-7'n:^igitil (pH7. 2) 

{cj^L. 3 7°c-ei smmismmmLfzo mmi^i^ 

S-Tvl/* 'ji£^&iSfflLTffl^X.DNA pKGFHH 
2^tftaiL/Co i^^f-'^+'V-^-ii^^^^Ly^iiC^. EI 
1 iZTKt^Oi^. ^a^x.DNApKGFHH2!Cfcl^T 
ie^lMfCfe!t;Sge^IJ#^2{C7Kt^ME^lJ^^ij'K 
GFHH2 c DNA*ST a c yn* — :J'CDT»ftf-j^ 



imssmms^i o o 4 e 

[0 0 4 6] 

^7 iX:J' y7'a ./x-f vi^'^^^fr] 

cMiEr^] 

KGFHH2 cDNA 
c DNA 
P t a c 

r r n BT 1 T2 
Amp R 

pBR322or i 

imEmmmzi mm 
imEtmms-^i m i 

[mi] 



1 mAhODWMt 



t a c ^"n^:— ^ 
iJnfi'V — ARNA:t-<ni/ 




■7 a y i^^O^g 



(51) Int. CI. ' 

1/30 
1/34 
C12N 5/10 



ms^n jti*m#^ f I 



( 14 ) 



!f§f^8-2 3 1 5 9 8 



15/02 ZNA 
C12P 21/08 
GOIN 33/53 

33/577 
// A61K 38/21 

39/395 
(C12P 21/08 
C12R 1:91 ) 

8517-4H C07K 16/24 

1/16 
1/18 
1/22 
1/26 
1/30 
1/34 
C12P 21/08 



GOIN 33/53 D 

33/577 B 

A61K 39/395 U 

9281-4B C12N 5/00 B 

9162-4B 15/00 ZNA C 

A61K 37/66 A 



